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GESTION DU CONTENU
•Classification des éléments du
site
•Gestion des éléments du site
Web
Données utilisées : éléments de
contenu, taxonomie, thésaurus
FOUILLE DU WEB
•Analyse des documents consultés
(“web usage mining”)
•Analyse du contenu du site (“web
content mining”)
Données utilisées : base de connais-
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τ ind = γτ
i
nd + (1− γ)
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Sn+1 = Sn − rSnIn
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Sn+1 = Sn − rSnIn + bIn
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Sn+1 = Sn − rSnIn
In+1 = In + rSnIn − bIn
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Sn+1 = Sn − rSnIn
En+1 = En + rSnIn − aEn
In+1 = In + aEn − bIn
Rn+1 = Rn + bIn
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Tmax + Tmin = 2Tmod
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T cn ∼ Triang((k
c − γ)T fmode, k
cT fmode, (k
c + γ)T fmode)
T an ∼ Triang((k
a − γ)T fmode, k
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Vi(I, t) = {nj ∈ Vi(t) | s(τi←j(t), τ(I)) ≥ smin}
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.10 < B1),+4<4+-3 ;?),+-$'&Z.10  
O
"#Ł 




















V goodi (I, t)
0*)








V goodi (I, t) = Vi(I, t) \ vus(I, t)

FŁﬂSI

























































V badi (I, t)
Ł
; 81:6$Eﬁ;(1+4<4+4)65





























|V goodi (I, t)| > 0
)) 1









|V goodi (I, t)| > 0
)) 1 + n+
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dwu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Ô#Õ¤Ö#×FŁ6Ù  '  `;?:,+>;(1<-0H3R0*&A),:D;?&)V0*&  0*B^<-$':63L.109<>;[:60H(H$'W WF;?&%.%;?),+-$'&
0 (6J%$'+
Û


























































































































































0H3,)=3,),:,+-(*)60*WY0*&A)73,B18I5*:,+-0*B1:60 ;?B!W +4&1+4W7B1W ;?B1)6$':,+-365)ŁV$'B%39&%$'B%3981<>;H$'&%3=+-(*+
.%;?&%39B1& (\;'.C:60[+-.15\;?<$
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2 4  8 

 6B4 > 2

*
























































































































|V goodi (I, t)| > 0





i (I, t)| + |V
bad




|V badi (I, t)|
0*)
|V goodi (I, t)|
á
{
1 ≤ |V goodi (I, t)| ≤ Vmax − 1






















0 Tﬂ0H(*),B%0R3 ;=81:60*W + *:609;'(*),+-$'&c0H3,)&%$')65
t0(f)










t0(f) + T (f, 1)
ﬁ81B1+-3R<-02),:6$'+-36+ *WY0	
t0(f) + T (f, 1) + T (f, 2)
0*)V;?+4&%3,+ B%0





















(1− ηδ(|V goodi (I, t)| > 0))
1 + n+
|V badi (I, t0(f) +
∑n


























1 ≤ |V badi (I, t0(f) +
n∑
l=1






2 + n+ ≤ |V badi (I, t0(f) +
n∑
l=1







|V badi (I, t0(f) +
∑n























 ﬁb0  F(\;'(*+4)65N.10a<>;V.C+ TIB%3,+-$'&Y.10H3+4&  $':,WF;?),+-$'&%3`0H3,).C+-(*)65H0a81:,+4&%(*+48ﬁ;?<-0*WY0*&)8ﬁ;?:
<>;L<-$'+%.10ﬃ),:D;?&%3,W +-3D3,+-$'&
P sendi→j (I, t)

A













 0H3 AB%0*< AB%0H3


































|V goodi (I, t)|











2 ≤ |V goodi (I, t)|+|V
bad
i (I, t)| ≤ Vmax
&%$'B%3.15H.CB1+-36$'&%3 B%0






























|V badi (I, t)|+ 1 + n
+
.CB ;?+4) AB%0













































0*<4<-0H3=.ﬂﬁ +4&%.C+-(H0H3 6Ù c0*)
6ÙKÞF8Q0*B1G0*&A)Gà*),:60X(\;?<-(*B1<-5H0H32;\G0H(7<ﬁb0*&%360*W 1<-0 .1078ﬁ;?:D;?W*),:60H3
{, n+, η, Vmax}
 ﬁb5 ABﬁ;?),+-$'& 6Ù0SY8I0*B1)
0*<4<-0F;?B%3D3,+à*),:60Y.15

&1+-0E0*& B1),+4<4+-3D;?&)[(H0 W,à*WY0E0*&%360*W 1<-0E.10 8ﬁ;?:D;?W*),:60H3X0*)X<-0 &%$'W 1:60E.10I$'B%(*<>;!0H3
k










<4+4W +4)D;?),+-$'&].10ﬁ;?&%.10 8ﬁ;'363D;?&A)60 ﬂ81:655*:60*&%(H0F.10 <ﬁ B1),+4<4+-3D;?)60*B1:
. . .



































































&ﬁ;?<-0ê.10 <ﬁS;?< $':,+4),J1WY0!.10 .C+ TQB%36+-$'& .ﬂﬁ +4& $':,WF;?),+-$'& 0*)
.10PWY$A.C+





0*),)60 81:65H360*&)D;?),+-$'& Vù1)c36B1+4GA+-0 .10/)60H36)63FG5*:,+

;?&A)
<-0H3F8Q0*: $':,WF;?&%(H0H3#.10^<ﬁb$'B1),+4<9.%;?&%3E<-0P(\;'.C:60P.ﬂﬁS;?8181<4+-(\;?),+-$'& 8I$'B1:F<-0 AB%0*<R+4<V5*)D;?+4)c(H$'& *B ﬃ(H0*<4B1+R.10P<>;




























<-0H3N.10*:,&1+-0*:63N8ﬁ;?+4:63L;?B B%0*<-3L0*<4<-02;[0*&G$Ké57B1&%09+4&  $':,WF;?),+-$'&%3";?<-0*WY0*&)Q.%;?&%3N(H09WY$K.ﬃ*<-0 C<-0H3
$'B1:,W +-3N.CB181<4+ AB%0*&)N<ﬁ +4& $':,WF;?),+-$'&/0*&G$é5H0
O
Be<4+-0*B^.10V),:D;?&%3  0*:60*:L<>;7G0*:636+-$'& B ﬁb0*<4<-0H3N$'&A)L0*&
(DJﬁ;?: 0 ﬁ0*<4<-0H3N0*& $'&)R.10H3N.CB181<4+-(\;?)D;'3AB1+36$'&A)N5*W +-3NG0*:63M<-0H3N.10H36),+4&ﬁ;?)D;?+4:60H3R(DJ%$'+-3,+-3
*
Jﬁ;AB%0 $'B1:,W +.C+-3,8Q$@3D0V.ﬂﬁ B1&%0

$'&%0=.109WY5*WY$'+4:60 $':63ﬀAB%0=<ﬁ B1&%0=.ﬂﬁb0*<4<-0=81:60*&%.e0*&^(DJﬁ;?: 0=B1&%0
+4& $':,WF;?),+-$'& F.C+ TQB%3D0*:ﬁ(H0*),)602WY5*WY$'+4:600H3,)NGK+-.15H07.10H3R.1$'&1&%5H0H3 B ﬁb0*<4<-078Q$'B1G@;?+4)N81:65H(H5H.10*WY0*&)
(H$'&A)60*&1+4: 
























36(H$':60H3e.10 :60H(H$'W WF;?&%.%;?),+-$'&%3  $':,WXB1<-5H3e8ﬁ;?:#<-0H3#G$'+-3,+4&%3^;





















+-$'&%3 $'B1:7(H0 ;?+4:60 I<-0H3=5*G@;?<4Bﬁ;?),+-$'&%3236$'&A)=B1),+4<4+-365H0 c<>;
81<>;'(H02.CBP36(H$':60=.10=:60H(H$'W WF;?&%.%;?),+-$'& 
R$'B%3V)60*:,W +4&%0*:6$'&%3=(H0[(6Jﬁ;?81+4),:60 36B1:RB1&)D;!1<-0\;?B:65H(\;?81+4),B1<>;?),+ a.10H3VG@;?:,+>;!1<-0H39<-0H3V81<4B%39+4W 8Q$':,)D;?&A)60H3















0*B1+4<CW +4&1+4W7B1W .10a3,+4W +4<>;?:,+4)65a0*&),:60ﬃ<-0H3),:D;'(H0H3.1081J%5*:6$'WY$'&%0H38I$'B1:(H$'&%3,+-.15*:60*:B ﬁ B1&
8ﬁ;?+4:L0H3,)M+4&A)65*:60H36365
n+





$A0  F(*+-0*&A)R.10=<4+ 1:607;?: 1+4),:60


























































































:6$'B1&%. a.10*81B1+-3N<>; (*:65\;?),+-$'&P.10=<ﬁ +4&  $':,WF;?),+-$'&
I










































P recomi→j (k, t)

































  ﬃ 
"	






0 (6Jﬁ;?81+4),:60 0H3,)=(H$'&%3D;'(*:65 E<ﬁb5*),B%.10 .10H398Q0*: $':,WF;?&%(H0H3=.10<>;E81<>;?)60 $':,WY0ﬁﬀﬃﬂ
O
" 








8ﬁ;?:,),+-020H36)N(H$'&%3D;'(*:65H0 B1&%02(H$'W 8ﬁ;?:D;?+-36$'& .10=8I0*:  $':,WF;?&%(H0H3M8ﬁ;?:L:D;?818Q$':,) B1&%07.C+ TQB%3,+-$'& ;?<-5\;?)6$'+4:60
;#&%$'),+-$'& .ﬂﬁb$'81),+4WF;?<4+4)65H30H3,)=+-(*+ c:60*<>;?),+4GK+-360*:28ﬁ;?:7:D;?818Q$':,)X;?BZ(H$'&%.C+4),+-$'&%3X.10[)60H3,)63",
& 0 Tﬂ0*)ﬂ<-0H3














R$'B%3F(H$'W WY0*&%(H0*:6$'&%3E(H0e(DJﬁ;?81+4),:60^8ﬁ;?:AB%0*< B%0H3 WY$')63E(H$'&%(H0*:,&ﬁ;?&)E<ﬁ +4W 81<-5*WY0*&)D;?),+-$'& .10:ﬀﬃﬂ
O
"





&1+>=E;\G0H(V<ﬁ +-.15H0=.10L8I$'B1G$'+4:M0 TI0H(*),B%0*:M.10H3a)60H3,)63a.ﬂﬁ B1),+4<4+4)659.10V<>;281<>;?)60$':,WY02;?B181:ﬀH3M.ﬂﬁ B1),+4<4+.#
3D;?)60*B1:63>,
&^8ﬁ;?:,),+-0	Y(\;?B%3602.10H3R(6J%$'+.%^)60H(DJ1&1+ B%0H3 B1+$'&)R5*)65 ;?+4)63  (H02WY$'WY0*&A)L<  ﬁ(H0*),)60781:60*W + *:60











*m ﬀﬂﬁﬃ! #"%$&ﬃ('ﬃ*)+ﬂ,ﬀﬁﬃ&ﬃ+'-.'ﬃ*/ 0'12ﬃ+435768&,ﬀﬁ 0$09:ﬀﬁﬃ.;
*
0*),)60#81:60*W + *:60#+4W 81<-5*WY0*&)D;?),+-$'& ;5*)65 ;?+4)60e;HG0H(e<-0
<
ﬀ




ﬀ ,+<  ?>  ﬂ <3ﬁS;!@+4)2.ﬂﬁ B1&!<>;?&ﬃ;!0Y.10Y81:6$@:D;?W WF;?),+-$'&Z360*W +.#+4&A)60*:,81:65*)651+-0*& (H$'&1&AB .10H37;'. #
W +4&1+-3,),:D;?)60*B1:63L.10V35!K3,)ﬀ*WY0H3a(\;?:aJﬁ;!1+4),B%0*<4<-0*WY0*&)R:60*&%(H$'&),:65=.%;?&%3a<-09(\;'.C:60=.10V<>;X:65\;?<4+-3D;?),+-$'&^.10936(*:,+481)63




(H0 BA1)2.ﬂﬁS;?+4<4<-0*B1:63=8I$'B1:9(H0*<>; AB ﬁ +4<;c5*)65[+4&G0*&)652;?+4&%3,+ B%0[3D;E<-5"0*:60*)65 0*)23D;E8I$':,)D;!1+4<4+4)65
81B1+-3ﬀAB ﬁ +4<3,BDCY)L.10=.C+-368Q$@360*:N.ﬂﬁ B1&/+4&)65*:,81:65*)60*B1:V8Q$'B1:M8I$'B1G$'+4:L0(%15H(*B1)60*:N<-0H3L36(*:,+481)63






Jﬁ;!1+4),B%0*<4<-0 .10 .15*G0*<-$'818I0*WY0*&) B1+G0*B1) AB%0X<-0H3=5*)D;?8I0H32.10<>;c:65\;?<4+-3D;?),+-$'& 36$'+-0*&A)ﬂ.%;?&%32(H0*)2$':6.C:60 I<>;




;'363D$A(*+-5  ﬁb$& 0H(*),+ [.10 ﬀ ﬂ
O
" 0H3,)c.10 $'B1:,&1+4:#B1& 36B1818Q$':,) ;'(*+4<4+4)D;?&A)#<-0/),:D;\G';?+4<=.10H3cB1),+4<4+-3D;?)60*B1:63e0*&
3ﬁb$K(H(*B18ﬁ;?&) =<-0*B1:ﬃ81<>;'(H0V.10H3`)?G'(DJ%0H3M.10N8ﬁ;?:,)D;!09.10H3`+4& $':,WF;?),+-$'&%3a0*)ﬃ.10L<>;2W +-3D0L0*&c81<>;'(H0R.ﬂﬁ B1&E:65H360\;?B
36$K(*+>;?<ﬂﬁ;'365=3,B1:L<-0*B1:63N(H0*&),:60H3V.ﬂﬁ +4&)65*:HE*)63 02(*:,+4)ﬀ*:602.10 Bﬁ;?<4+4)652.ﬂﬁ B1&/)60*<$'B1),+4<0H3,)N<>;[3D;?),+-3 ;'(*),+-$'& AB%0
<ﬁ B1),+4<4+-3D;?)60*B1:RGA+-3 [GA+-3L.10H3N:65H3,B1<4)D;?)63R$1)60*&B%3Q;?B^:60";?:6./.10=<ﬁb0 Tﬂ$':,) AB ﬁ +4<.10*GK:D; $'B1:,&1+4:N8Q$'B1:LB1),+4<4+-360*:
































" $'&A)95*)65+4W 81<-5*WY0*&A)65H3236$'B%3V<>;  $':,WY0[.10(H$'W 8Q$@3D;?&A)6320*&
),+4:D;?&A)R81:6$





&GK+4:6$'&1WY0*&)  "ﬀcb ,
0H3,)LB1&%0281<>;?)60$':,WY028I0*:,WY0*),)D;?&)V<>; (*:65\;?),+-$'& 0*& ﬀﬃ,+< ].10=81:6$@:D;?W WY0H3VW7B1<4),+.#)?G'(DJ%0H3V81+4<-$')65H3
8ﬁ;?:NB1&^35!K3,)ﬀ*WY0=5*G5*&%0*WY0*&A),+-0*< 
;90*B&% (H$'W 8Q$@3D;?&A)63`3,B18181<-5*WY0*&A)D;?+4:60H3$'&A)5*)65N; ,$'B1)65H3 =(H0*B&% .15H(*:,+4);?BY(6Jﬁ;?81+4),:60L81:65H(H5H.10*&) 0
81:60*W +-0*:0H3,)ﬂB1&7360*:,G0*B1:5H(H$'B1)D;?&A)<-0H3ﬂ:60 ABdE*)60H381:6$ G0*&ﬁ;?&).10
<ﬁ +4&)60*: ;'(H0 @:D;?81J1+ AB%0.10(H$'&A),:5?'<-0
ﬂ <
8Q0*:,WY0*)	e(H0*),)60 +4&)60*: ;'(H0F.10 (H$'W WF;?&%.10*:[.C+4G0*:6360H32$'8I5*:D;?),+-$'&%32)60*<4<-0H3 B%0[<-0Y:60H.15*WF;?:,:D;!0
$'B <ﬁS;?:,:HE*)=.CBP81:6$@:D;?W WY0 0360H(H$'&%.0H3,)LB1&(*<4+-0*&)=360X(H$'&1&%0H(*)D;?&) F<ﬁ +4&)60*: ;'(H0[.10X(H$'&A),:5?'<-0
.107<ﬁb5*)D;?)R.CB^:65H360\;?B 
*
0*<4B1+.# (*+ $'B1:,&1+4) [<ﬁ +4&A)60*: ;'(H0X<-0H3L.1$'&1&%5H0H3V.1$'&)V0*<4<-0X;I0H36$'+4&/3D0*<-$'&^B1&%0
3,),:D;?)65"@+-07.10=(H$'W W7B1&1+-(\;?),+-$'&.10=) !K8Q0
<































0*<4<-0(# (*+0H3,)9(\;?8ﬁ;!1<-0X.10X3607(H$'&1&%0H(*)60*:  B1&(H0*:,)D;?+4& &%$'W 1:60[.ﬂﬁ +4&%3,)D;?&%(H0H39.102<>;Y81<>;?)60 $':,WY0[0*)
.10P:65H(*B18Q5*:60*:#.10H3#.1$'&1&%5H0H3#(H$'&%(H0*:,&ﬁ;?&)e<ﬁb5*)D;?)#.10H3F8ﬁ;?+4:63 0H3 $'&%(*),+-$'&1&ﬁ;?<4+4)65H3  $'B1:,&1+-0H3c8ﬁ;?:
<ﬁS;?8181<4+-(\;?),+-$'& 3D$'&) <>;PGA+-36Bﬁ;?<4+-3D;?),+-$'&.10c<>;/)6$'8I$'<-$@+-0e.CBﬀ:65H360\;?B <>; (H$'&%3,B1<4)D;?),+-$'& .10H3 3,)6$K( C3
.ﬂﬁ +4& $':,WF;?),+-$'&%3.1$'&A).C+-3,8I$@360*&A)<-0H3

























	qts ' ﬂ &)60*: ;'(H0 @:D;?81J1+ AB%02(H$'&),:5?'<>;?&A)R<ﬁS;'(*),+4GK+4)657.10 ﬀ ﬂ
O
"ﬀ.%;?&%3L3D;G0*:63,+-$'&^0*& ﬀﬃ,+< 



























0H3.10*B&%781:6$@:D;?W WY0H336$'&)0*B&%;?B%3636+5H(*:,+4)630*&3ﬀﬃ,0< #0*)B1),+4<4+-360*&A)<ﬁb0*&%360*W 1<-0a.10`(H$'W 8I$@3D;?&A)63
























.10M&ﬁ;\GA+ ;?)60*B1:<4+ 1:60N.10M<>; $'&%.%;?),+-$'&^I $ H+4<4<>; V$'B%3`;HG$'&%3.15*G0*<-$'818Q5L8Q$'B1:`(H0a&ﬁ;\GA+ ;?)60*B1:ﬃB1&
@:60 Tﬂ$'&/0 Tﬂ0H(*),Bﬁ;?&)N<>;:65H(*B18I5*:D;?),+-$'&P.ﬂﬁ +4& $':,WF;?),+-$'&/0*)R;'3636B1:D;?&)M<-02.C+>;?<-$@B%07;\G0H(=<-0H3N5*<-5*WY0*&A)63




0@:60 Tﬂ$'&Z0H3,)7B1& 0(%C0*W 81<-0E.10H3X;?8181<4+-(\;?),+-$'&%3360
3,+4),Bﬁ;?&A)R;?B
<




0*),)609+4W 81<-5*WY0*&)D;?),+-$'& 1+-0*& B%0 $'&%(*),+-$'&1&%0*<4<-0 %&%0V81BnE*),:609B1),+4<4+-365H020CF(\;'(H0*WY0*&A)V;

&^.ﬂﬁb0 Tﬂ0H(*),B%0*:
.10H33D5*:,+-0H3.10M)60H3,)63.10H3;?< $':,+4),J1WY0H30a81:6$1< *WY0R360M3,+4),Bﬁ;?+4)`0H3D360*&),+-0*<4<-0*WY0*&A)a;?B &1+4G0\;?Bc.10a<>;=(H$'&%(H0*8&#




<-$K(\;?<-0H3 28Q$'B1:(H$'W W7B1&1+ AB%0*:
0*&A),:60X0*B&%  0H3V(\;?8ﬁ;'(*+4)65H3R:65H360\;?B $'&A)R5*)65XB1& ;'(*)60*B1:L<4+4W +4)D;?&A)VWF;?+-3V3,B1:,)6$'B1)R<>; :60*WY$'&)65H0[.ﬂﬁ +4& $':,WF; #
),+-$'&%3=3,)D;'36),+ B%0H393,B1:9<ﬁb0CF(\;'(*+4)65 .CB!3 !C3,)ﬀ*WY0[3ﬁb0H3,)2;HG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